The effect of x-ray radiation has been studied by measurement of the permittivity ( p ) and transmission ratio (T%) on CR-39 sheets a nuclear solid state track detector by microwave and Fourier Transformer Infrared)FTIR(spectroscopy techniques respectively. The permittivity ( p ) increases with dose increase of x-ray radiation from 2-6.032 mGy. In addition, obtained there was dropping in the permittivity ( p ) from the value 600 CV −1 m −1 at the radiation dose 6.032 mGy to the value 47 CV −1 m −1 . And there was reciprocal point at 10.5 mGy, then still (εp) value constant at this value with increasing of radiation dose until to 18 mGy. The absolute difference (D T ) of the transmission ratio (T%), which is measured by FTIR spectroscopy between irradiated-T R and unirradiated-T 0 [D R  |T R  T 0 |] of CR-39 sheets, has been decreased at the wave number 2250 cm -1 and 2450 cm 1 to a reciprocal point of 14. 0 mGy and then increased to 18.0 mGy. This study suggest the use of CR-39 sheets as dosimeter for x-ray radiation by measuring the permittivity ( p ) and the transmission ratio (T%).
Introduction
The influence of ionizing radiation as gamma ray on the electro-optical properties of CR-39 polymer, whose chemical formula is given in Fig.(1) , has been investigated by capacitance and interferometer measurements to see the order and tendency of irradiation effects on polymer CR-39 (which is commonly used in track detectors).
Eren San, 2005 1 studied the effect of gamma radiation on the electro-optical characteristics of CR-39 material which was extensively satisfactory for some other possible uses, from carbon-implanted insulators. Experimental results show radiation -dependent degradation even at relatively low doses. Modulation of electronic properties can be exploited as an alternative diagnosis tool. CR-39 is well-known polymer which has excellent properties for various materials in detector application 2-6. The permittivity ( p) and dielectric loss factor have been measured in the frequency range 50-10 5 Hz for the solid track detector CR-39 irradiated with gamma ray dose at the range 5-100 kGy 7 . The variation of  p with gamma dose have been interpreted in terms of structural changes as emphasized from infrared spectra.
A mathematical model has been introduced describing the use of CR-39 as a dielectric dosimeter 7 . The effect of gamma radiation on etching characteristic of some solid state track recorders, viz CR-39 plastic, glass and phlogopite mica preexposed to 252 o C fission fragments are irradiated with gamma radiation dose varying from 50 krad to 50 Mrad in order to study the effect of gamma irradiation on etching characteristics of these detector. It has been found that all these detectors are dose rate dependent. CR-39 is found to be more sensitive to gamma rays than any other solid 8 . Optical absorption of CR-39 is influenced by the irradiation dose while, for SR-90, it is found to be an inverse function of higher doses 9 . Systematic studies have been made concerning the effects of gamma dose on the track registration properties of solid-state track detector (SSTD In 2007 Neerja S. P. and Surinder S. 11 studied the activation energy associated with track and bulk etch rates at a given temperature and found that the activation energy decreases with gamma-dose. Zaki 12 studied gamma-induced modification on optical band gap of CR-39 as a solid state nuclear track detector (SSNTD), although the effect of gamma irradiation on optical absorption of nuclear track detectors CR-39 was studied in different absorbed doses using Ultraviolet-visible UV-VIS spectroscopy. The present study used CR-39 as a dosimeter for ionizing radiation by measuring the permittivity ( p ) and transmission ratio (T%).
Materials and Methods
Ten measurement samples of CR-39 sheet were purchased from China, Changzhou Welding Co., each sample has a thickness of 1.2 mm and 16×12 mm. The permittivity values were determined by measuring  the quality factor and dielectric material properties as a microwave technique 13 . Measurements were carried out at 8 GHz spot frequency.
 The measurements was recorded in the laboratory of the College of Engineering University of Mosul.
Furthermore spectroscopic analysis was performed with FTIR spectrophotometer bruker tensor-27 at wave number range 1800-2600 cm 1 . The above mentioned samples were exposed to radiation doses from x-ray generated at 70 kV and 100 mA. X-ray radiation dosimetry was performed using densitometer model DT1105 with Kodak Dental Film -Data Sheet, 2002.
Results and Discussions
Fig The decrease of ε p, shown in Fig.(2) , is similar to the results found by Eren. San, 2005 (1) between the capacitance-Cp and gamma radiation dose where he obtained two reciprocal points at 20 kGy and 60 kGy for CR-39 sheets with a thickness of 760 mm. The capacitance of capacitor depends on the permittivity ( p ) of the dielectric layer by the following equation 15 . The drop in magnitude of ε p from its maximum value, in this study, was 70 % which is comparable to the drop in magnitude of Cp (65% at the Eren San (1) study is reported). The drop in the magnitude of  p which appear as a result of broken bonds for the CR-39 structure Fig.(1) as shown in other studies (14) . The relation between  p and radiation dose at the range 2-6.032 mGy which is shown in Fig.(2) has been plotted  p in Fig.(3) . A linear behavior can be attributed to the experimental values and a fit is applied as indicated by the inset equation. 
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The behavior of absolute difference (D R ) with radiation dose as straight line is seen in equation (3) and (4) This present study uses CR-39 sheets as the radiation dosimeter for x-ray radiation for two ranges of radiation doses. The first is for low dose range (2-6 mGy) by using microwave technique from measuring permittivity (ε p ), and the second is for the high dose range (14-18 mGy) by using FTIR spectroscopy technique from measuring D R as shown in Table 2 . The reciprocal points at 10.5 mGy and 14.0 mGy (Table (2)) for microwave and FTIR spectroscopy respectively which determined in this study, were less the that values appeared in Eren San (2005) study at 20 mGy and 60 mGy.
This deviation in the reciprocal points for the radiation dose in this study, although large, but is arranged in the same order comparable with Eren San(2005). The difference of thickness of CR-39 sheetsmay be responsible for such deviation.
